Abstract. In this work we study the the sensitivity of the T2HKK experiment to probe non-standard interaction in neutrino propagation. As this experiment will be statistically dominated due to its large detector volume and high beam-power, it is expected that the sensitivity will be affected by systematics. This motivates us to study the effect of systematics in probing the non-standard interaction. We also compare our results with the other future proposed experiments i.e., T2HK, HK and DUNE.
Introduction
In the standard three flavour framework, the phenomenon of neutrino oscillation where neutrinos evolve from one flavour from another can be parameterized by six oscillation parameters: three mixing angles: θ 12 , θ 13 and θ 23 , two mass squared differences: ∆ 21 (m Among them at present the unknowns are: (i) sign of ∆ 31 i.e., ∆ 31 > 0 (normal hierarchy or NH) or ∆ 31 < 0 (inverted hierarchy or IH), (ii) octant of θ 23 i.e., θ 23 > 45
• (higher octant or HO) or θ 23 < 45 • (lower octant or LO) and (iii) δ CP . T2HKK is one of the proposed experiment to determine these unknowns at a higher confidence level. In T2HKK [1] , there will be one water cerenkov detector of volume 187 kt in Kamioka and another 187 kt similar detector in Korea. Depending on the location in Korea there are different off-axis (OA) flux possibilities. In this similar context, other future oscillation experiments are T2HK (in which both the detector will be at Kamioka), HK (the atmospheric counterpart of T2HK) and DUNE [2] (the future project in Fermilab). Apart from determining the unknown oscillation parameters, these experiments also give us opportunity to study new physics scenarios: for example non-standard interaction (NSI) which we will discuss in the next section.
Non-standard interaction
Existence of NSI implies, the initial and final flavour of the neutrinos during the neutral current (NC) interaction with matter can be different [3] . In this case, the matter term is modified by
a E-mail: mghosh@phys.se.tmu.ac.jp b E-mail: Yasuda@phys.se.tmu.ac.jp where ǫ αβ are the NSI parameters. The present 90% bounds of the NSI parameters are given by [4]   |ǫ ee | < 4 × 10 0 |ǫ eµ | < 3 × 10
Thus we understand that the bounds on ǫ αµ where α = e, µ, τ are stronger than the ǫ ee , ǫ eτ and ǫ τ τ . One additional bound comes from the high-energy atmospheric data which relates the parameters ǫ τ τ and ǫ eτ as [5] 
Keeping these facts in mind, we perform our analysis with ǫ αµ = 0. Thus the free parameters are ǫ ee , |ǫ eτ | and arg(ǫ eτ ) = φ 31 . In our analysis we have kept the true values of (δ CP , θ 23 ) fixed at (−90
• , 45 • ).
Results
We have done our simulation using GLoBES [6] and MonteCUBES [7] . In Fig.  1 , we have given our results in the test ǫ ee -test |ǫ eτ | plane. The true value of φ 31 is zero and marginalized in test. For systematic errors, we have considered normalization error which affects the scaling of the events and tilt error which affects the energy dependence of the events. The tilt error is taken as 10% and for the upper panels the normalization errors are taken from Refs. [1, 2] . For the bottom panels, we have given our results for four different values of normalization errors. From the left panel we see that among the different offaxis configurations of T2HKK, the sensitivity of OA 1.3
• is best and comparable to DUNE. But the best sensitivity comes from HK. From the right panel we see that compared to T2HKK, the sensitivity of T2HK is quite weak. From the bottom panels we see that the results depend on the systematic uncertainties significantly.
Summary
In this work we have studied the sensitivity to NSI for T2HKK and compared our results with T2HK, HK and DUNE. We have also studied the effect of systematic uncertainties. For more details, we refer to [8, 9] on which this work is based upon.
